Heterogeneity of immunohistochemical staining with pulmonary surfactant protein A among fractionated alveolar macrophages which involves metabolism of pulmonary surfactant.
Alveolar macrophages (AM) which are separated into four fractionated subpopulations (I, II, III and IV), represented differential immunohistochemical staining with antibody against pulmonary surfactant protein A (SP-A). In light microscopy, the least dense AM (fraction I) were intensely stained with antibody to SP-A in numerous granules of the cytoplasm, whereas the most dense cells (fraction IV) showed immuno-reactivity with the antibody in several granules distributed in the spreading and elongating cytosol. By Western blot analysis, antibody to SP-A recognized a triplet of nature molecules of SP-A in AM lysate. However, the antigen of the AM lysate almost disappeared when the cells were cultured for more than two days, which indicate that AM do not synthesize SP-A and have digested intracellular SP-A during the cultivation. Immunoelectron microscopically, AM of fraction IV sometimes had very large vacuoles including lamellar body-like structures, probably pulmonary surfactant immediately after taken up from the alveolar lumen by them, which were heavily deposited with gold particles indicating antigenic site of SP-A. Whereas cells of fraction I contained numerous cytoplasmic vacuoles that were frequently labelled with the immuno-gold particles and were not associated with lamellar body-like structures, which may indicate that the materials in the vacuoles are digesting. The results of this experiments suggest that pulmonary surfactant, layered on the alveolar epithelium, is in part taken up by higher dense AM and is digested during a process of their maturation in the direction of lower dense cells, which undergo an important role of metabolism of pulmonary surfactant by AM subpopulations.